INTRODUCTION
============

The hair plays a very important role in gender identification and acts as style item, a reference of beauty[@B1][@B2][@B3][@B4]. The voluminous hair thus means health and youthfulness and hair loss may adversely affect psychosocial status and quality of life (QOL). There are several previous studies on psychosocial consequences of androgenetic alopecia (AGA) in men and women [@B3][@B5][@B6][@B7][@B8][@B9][@B10][@B11][@B12]. The perception of hair loss could be associated with psychologic stress and reduced the QOL. However, the illness perception is not exactly proportional to the degree of hair loss. Several patients of AGA did not recognize the hair loss until they were diagnosed as AGA at dermatologic clinic. This discrepancy between the patient\'s perception of hair loss and the clinical findings by physicians may be due to different individual\'s perception of hair loss. Some people considered AGA as normal aging process which might lead to indifference in treatment of hair loss. Although the number of AGA patients has increased, there are still quite few patients who has been treated properly and regularly by dermatologist. In addition, various nonmedical treatments for hair growth, such as herbal medicines, shampoos, and scalp massage have been increased[@B13]. Most nonmedical treatments showed temporary or little effect on hair growth, but the cost was similar or higher than those of medical treatments. The patients receiving improper treatment could obtain unsatisfactory results and eventually had no willingness for treatment in future.

Based on this concept, we investigated the current status of perception of hair loss by AGA patients and analyzed various factors associated with perception and treatment willingness in patients with AGA.

MATERIALS AND METHODS
=====================

This population-based cross-sectional survey included 503 patients with AGA (329 men, 174 women) who participated in a comprehensive health examination at the Department of Occupational and Environmental Medicine at Wonju Severance Christian Hospital between October 2012 and July 2015. We evaluated the hair status of each subject using visual inspection and included subjects who were diagnosed with AGA. We excluded persons with other types of alopecia or individuals with any condition influencing hair growth, such as fever, severe emotional stress, metabolic disease, or anticancer treatment. All participants signed an informed consent for study participation. The study protocol was approved by the Ethics Committee of the Yonsei Wonju College of Medicine (IRB no. YWMR-15-0-018).

Assessment of hair loss was performed by eight dermatology residents who had been trained in basic and specific (BASP) classification[@B14]. The severity of AGA was classified into mild, moderate and severe group using BASP classification. We categorized mild group as L, M0, C0, M1, C1, F1, V1 and moderate group as M2, C2, F2, V2 and severe group as M3, C3, F3, V3, U1\~3. On odd days, we educate the patients about possible cause, diagnosing tools, treatment method and prognosis of AGA for 5 minutes using the education material developed by Korean Hair Research Society[@B15]. On the contrary, we did not educate the patients who visited the hospital on even days.

We collected information on various factors using structured questionnaires and medical records. The following data were obtained from eligible patients: sex, age, family history of AGA, patient\'s perception of hair loss, patient\'s willingness for treatment of AGA in future, history of past treatment for AGA, history of past treatment for other dermatological diseases, history of past treatment for medical co-morbidities including hypertension, diabetes mellitus, dyslipidemia, cardiovascular disease, and cerebrovascular disease. If patients were received the treatment for AGA in the past, we also collected the information on duration and modality of treatment.

We divided the subjects into two groups as follows: the patients who had no desire for treatment of AGA in future were categorized as 'no willingness' group and patients who have desire for treatment were categorized as 'willingness' group. We compared the distribution of various factors between no willingness group and willingness group.

Age was analyzed as a continuous variable and also analyzed as nominal variables using age group. Family history of AGA, patient\'s perception of hair loss, history of past treatment for AGA, history of past treatment for other dermatological diseases, history of past treatment for medical co-morbidities and education history about AGA were analyzed as binary (positive or negative) variables.

We used univariate logistic regression to evaluate associations between treatment willingness and the following factors: sex, age, family history of AGA, severity of AGA, patient\'s perception of hair loss, history of past treatment for AGA, history of past treatment for other dermatological diseases, history of past treatment for medical co-morbidities, and education history on AGA. The statistical significance level was set at 0.05 for each association. All odds ratios and their 95% confidence intervals (CIs) were computed. Statistical analyses were performed with IBM SPSS software ver. 22.0 for Windows (IBM Co., Armonk, NY, USA).

RESULTS
=======

This study included 503 patients with AGA (329 men, 174 women). The mean age of male participants was 57.72 years and mean age of female participants was 62.68 years. Two-hundred and forty-one patients received the education about AGA before collecting the data and 262 patients did not receive the education.

Among 503 patients, 256 patients recognized the hair loss (50.9%; [Fig. 1A](#F1){ref-type="fig"}) and 247 patients did not recognize the hair loss (49.1%; [Fig. 1A](#F1){ref-type="fig"}). The number of patients with treatment desire in future (willingness group) was 241 (47.9%; [Fig. 1B](#F1){ref-type="fig"}) and the number of patients without treatment desire (no willingness group) was 262 (52.1%; [Fig. 1B](#F1){ref-type="fig"}). In the willingness group, most patients showed mild degree of AGA (n=195, 74.4%) and this was followed by moderate (n=45, 17.2%) and severe degree (n=22, 8.4%) ([Table 1](#T1){ref-type="table"}). The patients with moderate and severe degree of AGA showed 1.853-fold (95% CI, 1.193\~2.877) and 2.078-fold (95% CI 1.166\~3.704) higher tendency of receiving treatment in future than patients with mild degree of AGA ([Table 2](#T2){ref-type="table"}). Among 256 patients who recognized the hair loss, 140 patients showed willingness for treatment of AGA in future and 116 patients showed no willingness for treatment ([Table 1](#T1){ref-type="table"}). By logistic regression, the patients with self-perception of hair loss showed 1.745-fold (95% CI, 1.225\~2.484) higher tendency of receiving treatment in future than patients without perception of alopecia ([Table 2](#T2){ref-type="table"}). Among 189 patients who had history of past treatment for medical co-morbidities, 104 patients showed willingness for treatment of AGA in future and 85 patients showed no willingness for treatment ([Table 1](#T1){ref-type="table"}). The patients with history of past treatment for medical co-morbidities showed 1.581-fold (95% CI, 1.099\~2.273) higher tendency of receiving treatment in future than patients without history of medical co-morbidities ([Table 2](#T2){ref-type="table"}). Among 241 patients who received the education about AGA at their visit, 132 patients showed willingness for treatment of AGA in future and 109 patients showed no willingness for treatment ([Table 1](#T1){ref-type="table"}). The patients having information about AGA showed 1.700-fold (95% CI, 1.194\~2.420) higher tendency of receiving treatment in future than patients without information ([Table 2](#T2){ref-type="table"}). There were no statistical differences in distribution of sex, age, family history of AGA, history of past treatment for AGA and other dermatological diseases between willingness group and no willingness group. We also investigated the reason for no willingness for treatment in no willingness group.

Among 503 patients, 39 patients (7.8%) had a past history of treatment for AGA ([Fig. 1C](#F1){ref-type="fig"}). The duration of past treatment was presented as follows: over 1 year (n=13, 33.3%), 4\~6 months (n=12, 30.8%), 1\~3 months (n=7, 17.9%), 6\~12 months (n=4, 10.3%), less than 1 month (n=3, 7.7%).

Among 262 patients who did not pursue treatment, 116 patients noted that they did not consider AGA as 'treatable disease'. Sixty-three patients answered that treatment may not have effect on hair growth. Fifty-one patients did not want treatment because of economic burden. Twenty-one patients noted that they did not know the treatment methods and 11 patients worried about side effect ([Fig. 2](#F2){ref-type="fig"}).

DISCUSSION
==========

AGA has a negative impact on self-image such as shame feeling and aging which leads to decrease in QOL [@B2][@B3][@B5][@B6][@B7][@B8][@B9][@B11][@B12][@B16][@B17][@B18][@B19][@B20][@B21][@B22][@B23][@B24][@B25]. The previous studies revealed that decrease in the amount of hair was associated with increased perceptions of aging and decreased perceptions of attractiveness and aggressiveness[@B2][@B3][@B6]. Many studies have addressed the impact of AGA on QOL, but relatively little is known about the treatment willingness in patients with AGA. The illness perception could cause psychological distress and decrease in QOL in patients with AGA[@B5][@B18][@B19][@B22][@B23]. As with most chronic diseases, treatment willingness may play an important role for maintaining long-term management in patients with AGA[@B26][@B27][@B28][@B29][@B30][@B31][@B32][@B33][@B34][@B35][@B36]. Thus, we identified the portion of self-perceived patients and the factors that affect the treatment willingness in community-based patients with AGA. Our survey used community sampling to decrease the possible bias associated with effects of patients who visit dermatologic clinic for treatment.

We found that 247 out of 503 patients (49.1%) did not have illness perception and 262 out of 503 patients (52.1%) did not have treatment willingness ([Fig. 1A, B](#F1){ref-type="fig"}). Despite the fact that AGA caused negative impact on QOL, we found that less than a half of subjects answered that they did not have treatment desire. The main reason for lack of treatment willingness was that they did not consider AGA as a treatable disease (116 out of 262 subjects \[44.3%\]; [Fig. 2](#F2){ref-type="fig"}).

We found that perception of hair loss increased the treatment willingness in patients with AGA. In our study, 247 out of 503 patients of AGA (49.1%) could not recognize the hair loss until they were diagnosed as AGA at physical examination by physician ([Fig. 1A](#F1){ref-type="fig"}). This discrepancy between the patient\'s perception of hair loss and the clinical findings by physicians may have various reasons including different individual\'s perception of hair loss[@B8]. The degree of hair loss is determined by objective methods such as physical examination by physicians and folliscope, whereas the perception of hair loss is mostly depends on patients\' subjective feeling or perceived noticeability from others. We also found that the patients with perception of hair loss showed 1.75-fold higher tendency of receiving treatment in future than patients without perception ([Table 2](#T2){ref-type="table"}). Franzoi et al.[@B8] reported that men with high public self-consciousness were more likely to perceive thinning hair and more willing to try treatment than low self-consciousness counterparts. Thus, self-perception of hair loss plays an import role on treatment willingness.

The severity of hair loss could affect the treatment willingness[@B7]. Our results suggested that men with severe hair loss are more likely to receive treatment in future. Although the perception is not exactly proportional to the degree of hair loss, we speculated that greater amount of hair loss raised the greater dissatisfaction leading to increase the treatment willingness.

We found that accurate knowledge about AGA had positive effect on the treatment willingness. In our study, educated subjects significantly showed 1.7-fold higher tendency of receiving treatment in future than non-educated subjects ([Table 2](#T2){ref-type="table"}). Similarly, Zeremski et al.[@B37] found that treatment willingness was associated with previous attendance at an educational activity and a higher level of knowledge in patients with hepatitis C virus infection.

We also found that patients with history of past treatment for medical co-morbidities showed 1.58-fold higher tendency of receiving treatment than patients without history of medical co-morbidities. However, we did not find a relationship between history of past treatment for AGA and treatment willingness. This result may be due to the unsatisfactory results from improper past treatment of AGA. In our study, 63 out of 262 patients (24.0%) answered that treatment may not have effect on hair growth and 22 out of 39 previously treated patients (56.4%) received treatment for less than 6 months. We speculated that improper past treatment might cause a decrease in treatment desire. The gender may affect the treatment willingness. Although women are genetically less susceptible to AGA, women tend to be more sensitive in perceiving the hair loss possibly due to cultural and behavioral factors than men[@B16][@B18][@B22]. However, we found no difference in treatment willingness according to gender.

We identified the prevalence of patients\' perception of hair loss and various factors that affect the treatment willingness though the population-based cross-sectional survey of 503 patients with AGA (329 men, 174 women). In this study, 247 out of 503 patients (49.1%) did not have illness perception and 262 out of 503 patients (52.1%) did not have treatment willingness in future. We found that patients\' perception of hair loss, severe hair loss and accurate knowledge about AGA could increase the willingness to receive the treatment. The most important factor was patients\' perception of hair loss. Interestingly, gender and past treatment history of AGA had no significant association with treatment willingness in this study. Due to limitation of the cross-sectional study, we cannot find the causal inferences between these factors and treatment willingness. Our findings imply that patients with perception of hair loss and accurate understanding of AGA could have more chance to receive treatment in future. Thus, these elements should be taken into account when treating patients to achieve the satisfactory treatment results. In addition, physicians should make more efforts to provide the accurate information about hair loss to the community members.
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![Distribution of perception of alopecia, treatment history and treatment willingness. (A) Among 503 patients, 256 patients recognized the hair loss (50.9%) and 247 patients did not recognize the hair loss (49.1%). (B) The number of patients with treatment desire in future (willingness group) was 241 (47.9%) and the number of patients without treatment desire (no willingness group) was 262 (52.1%). (C) Among 503 patients, 39 patients (7.8%) had a past history of treatment for androgenetic alopecia.](ad-30-402-g001){#F1}

![Reasons for no willingness for treatment in no willingness group. Among 262 patients who did not pursue treatment, 116 patients noted that they did not consider androgenetic alopecia (AGA) as 'treatable disease'. Sixty-three patients answered that treatment may not have effect on hair growth. Fifty-one patients did not want treatment because of economic burden. Twenty-one patients noted that they did not know the treatment methods and 11 patients worried about side effects.](ad-30-402-g002){#F2}

###### Comparison of clinical characteristics between willingness and no willingness group

![](ad-30-402-i001)

  Variable                                                      No willingness group (n=262)   Willingness group (n=241)
  ------------------------------------------------------------- ------------------------------ ---------------------------
  Sex                                                                                          
   Male                                                         174 (66.4)                     155 (64.3)
   Female                                                       88 (33.6)                      86 (35.7)
  Age (yr)                                                      58.84±12.44                    59.95±12.18
   20\~29                                                       4 (1.5)                        3 (1.2)
   30\~39                                                       15 (5.7)                       11 (4.6)
   40\~49                                                       37 (14.1)                      31 (12.9)
   50\~59                                                       68 (26.0)                      67 (27.8)
   60\~69                                                       82 (31.3)                      64 (26.6)
   ≥70                                                          56 (21.4)                      65 (27.0)
  Family history of AGA                                                                        
   No                                                           180 (68.7)                     149 (61.8)
   Yes                                                          82 (31.3)                      92 (38.2)
  Severity of AGA                                                                              
   Mild                                                         195 (74.4)                     145 (60.2)
   Moderate                                                     45 (17.2)                      62 (25.7)
   Severe                                                       22 (8.4)                       34 (14.1)
  Self-perception of hair loss                                                                 
   No                                                           146 (55.7)                     101 (41.9)
   Yes                                                          116 (44.3)                     140 (58.1)
  History of past treatment for AGA                                                            
   No                                                           246 (93.9)                     218 (90.5)
   Yes                                                          16 (6.1)                       23 (9.5)
  History of past treatment for other dermatological diseases                                  
   No                                                           230 (87.8)                     210 (87.1)
   Yes                                                          32 (12.2)                      31 (12.9)
  History of past treatment for other medical diseases                                         
   No                                                           177 (67.6)                     137 (56.8)
   Yes                                                          85 (32.4)                      104 (43.2)
  Education about AGA                                                                          
   No                                                           153 (58.4)                     109 (45.2)
   Yes                                                          109 (41.6)                     132 (54.8)

Values are presented as number (%) or mean±standard deviation. AGA: androgenetic alopecia.

###### Univariate analyses of the associations between willingness and no willingness group

![](ad-30-402-i002)

  Variable                                                      OR (95% CI)            *p*-value
  ------------------------------------------------------------- ---------------------- -----------------------------------------------
  Age                                                           1.007 (0.993\~1.022)   0.311
  Sex                                                                                  
   Male                                                         1                      0.621
   Female                                                       1.097 (0.760\~1.585)   
  Family history of AGA                                                                
   No                                                           1                      0.106
   Yes                                                          1.355 (0.938\~1.959)   
  Severity of AGA                                                                      
   Mild                                                         1                      Mild-moderate 0.006^\*^/Mild-severe 0.013^\*^
   Moderate                                                     1.853 (1.193\~2.877)   
   Severe                                                       2.078 (1.166\~3.704)   
  Self-perception of hair loss                                                         
   No                                                           1                      0.002^\*^
   Yes                                                          1.745 (1.225\~2.484)   
  History of past treatment for AGA                                                    
   No                                                           1                      0.153
   Yes                                                          1.622 (0.835\~3.150)   
  History of past treatment for other dermatological diseases                          
   No                                                           1                      0.826
   Yes                                                          1.061 (0.626\~1.799)   
  History of past treatment for other medical diseases                                 
   No                                                           1                      0.013^\*^
   Yes                                                          1.581 (1.099\~2.273)   
  Education for AGA                                                                    
   No                                                           1                      0.003^\*^
   Yes                                                          1.700 (1.194\~2.420)   

OR: odd ratio, CI: confidence interval, AGA: androgenetic alopecia. ^\*^Asterisk indicates statistical significance.
